Moore'slaw predicts the exponentiald evelopment of computing systems based on silicon materials and binary algorithms. This imposes high pressure on further component miniaturization and the speed of operation, at rend that challenges the limits of the current technological advance. Conceptually novel ideas and thinking outside the box are neededt oo vercome thesel imitations. In this context, the creativity of researchersworkinga tt he intersection of chemistry,b iology,a nd physics has openedu ps everale xcitingp aths in the general area of unconventionalc omputing, including quantum computing and biologically inspired molecular computing.M olecular computing systems, even though they are often motivated by information processing in nature, are not necessarily based on biomolecules and can be equally integrated in tailor-made synthetic molecules with stimuli-controlled switchable properties. Synthetic molecular systems and nanoscale supramolecular materials have been designed to mimic the operation of Boolean logic gates and demonstrate basic arithmetic and memory functions using light, chemicals, or electrochemistry to address and read them. However,d espite the unquestionable progress that has been made in the last fifteen years regardings everal practical aspects such as recycled operation, long-term stability, and concatenation, the furtheri ncrease of their complexity is very challenging. Interesting advances in the development of moleculari nformation processing have been achieved with the use of biomolecules, such as DNA/ RNA, proteins/enzymes, and even whole biological cells, conjugating the field with ideas from systems biology. An advantage of the biomolecular computing systemsist heir ability to be integrated in artificially designed complex chemical processes mimicking multi-stepi nformation processing networks. These systemsare still far away from the efficient and robustinformation processing in cells, but constitute certainly av iable strategy towards higher complexity.I nf act, biochemical reactions are at the core of the mechanism of life itself, and therefore one could set rather ambitious expectations for how far (bio)-chemicals ystems can be scaled up in complexity,i fn ot speed, for information processing.
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While in al ong perspective am olecular computer might become ar eality,p articularly for some specific applications,f or example, for solving complex combinatorial problems, the present state of the art does not allow any practical use of (bio)molecular systems for real computational applications. However, some other applications of (bio)molecular information processing systemsa re not that far from immediate use. One of them is binary sensing where multiple input signals are logicallyp rocessed, resulting in YES/NOd ecisions in the binary (0,1) format. In this sub-area of molecular logic successful implementation of systemsa tt he present level of complexity is at reach,p articularly for biomedical applications. As ag eneral trend,t he research in (bio)moleculari nformation processing, which has been motivated originally to progressu nconventional computing applications, is broadly developing to areas not directly relatedt oc omputing in its narrowd efinition. This researcho pens up novel concepts in sensing/biosensing, switchable smart materials controlledb yl ogicallyp rocessed signals, bioelectronic devices (e.g.,b iofuel cells) controlled by externals ignals, signal-controlled releasep rocesses, user authentication, and so forth.
The present special issue is ac ollection of invited articles coveringd ifferent aspects of molecular logic systems. The articles are writtenb yt he most active researchers in this exciting area of research, representing various aspects of the broadly defineda rea of unconventional molecular computing. Beyond this issue, further information for interested readers can be found in recently published review articles [1] [2] [3] [4] [5] [6] and books. [7] [8] [9] [10] [11] 
